An electrochemical method for making enzyme microsensors. Application to the detection of dopamine and glutamate.
A novel method of microbiosensor fabrication is described. It is based on the electrochemical polymerization of an enzyme-amphiphilic pyrroleammonium solution on the surface of a microelectrode in the absence of supporting electrolyte. By trapping glutamate oxidase (GMO) or polyphenol oxidase (PPO) in such polypyrrole films, we made microbiosensors for the amperometric determination of glutamate or dopamine, respectively. The response of the GMO microelectrode to glutamate was based on the amperometric detection of the enzymically generated hydrogen peroxide at 0.6 V vs SCE. The detection limit and sensitivity of this microbiosensor were 1 μM and 32 mA M(-1) cm(-2), respectively. The response of the PPO microelectrode to dopamine was based on the amperometric detection of the enzymically generated quinoid product at -0.2 V. The calibration range for dopamine measurement was 5 × 10(-8)-8 × 10(-5) M and the detection limit and sensitivity were 5 × 10(-8) M and 59 mA M(-1) cm(-2), respectively.